Measuring Biochemical Oxygen Demand in Crabtree Swamp in Conway SC by Ruff, Allen
Figure 1: Box plot of the BOD levels measured in Crabtree Swamp.
Methods and Motivations
Introduction Results and Discussion
Biochemical Oxygen Demand (BOD) is the measurement of dissolved 
oxygen in water that is required for organisms to decompose organic matter. 
Biochemical Oxygen Demand is found by analyzing the dissolved oxygen in 
water over a period of five days(EPA, 2012). Due to the five- day period, 
Biochemical Oxygen Demand is most commonly referred to as BOD5. This 
measurement is vital to determining the pollution levels in and health of a 
water body. The BOD levels will be measured in milligrams of Dissolved 
Oxygen per liter (mg DO/L). For the different levels anything under 1 mg 
DO/L is unpolluted water. A level of between 2 mg DO/L and 8 mg DO/L is 
moderately polluted water and anything above 8 mg DO/L is considered 
polluted(What Is BOD?, n.d.). In this study, BOD data obtained from the 
Crabtree Swamp, South Carolina over the last ten years were analyzed. 
● Between January 31, 20008 and February 18, 2021, three hundred fifty 
samples were collected at Crabtree Swamp located in Conway, SC 
between Sherwood Dr. and Long Ave. 
● The process of measuring the waters BOD level is called the Winkler 
Method which involves
○ Getting a sample of water
○ Using reagents to form an acid compound that is titrated
○ The change of water will determine the Biochemical Oxygen Demand 
level 
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• Throughout the years, the Biochemical Oxygen Demand levels have stayed at
a moderately polluted level and have been going down throughout the years.
• There were two major outliers being a max of 14.92 and a minimum of 0.77
which shows the wide range of BOD levels in the swamp.
• While it appears that the levels of BOD have been slowly decreasing
throughout the years, there is more that can be done to help protect the
ecosystem in the swamp.
• From protecting the swamp from runoff to filtering the runoff before it reaches
the swamp.
Background & Motivation
● Biochemical Oxygen Demand is the measurement of dissolved 
oxygen in water that is required by organisms to decompose organic
matter.
● Organic matter involves matter that is composed of organic 
compounds.
● Two examples of organic matter are bacteria and algae.
● Biochemical Oxygen Demand levels can help determine if there is 
enough dissolved oxygen for oxygen demanding species to feast on.
● Elevated Biochemical Oxygen Demand levels indicate that there is 
more oxygen that will be needed in the ecosystem. 
● Decreased Biochemical Oxygen Demand levels indicate that less 
oxygen is being removed from the water.  This will result in more pure 
water.   
Conclusions
Figure 2: Dot plot of the time trend. Each blue dot represents a sample
Figure 3: Time trend of BOD compared to the amount of rain. Blue line being rain and
black dots being the samples
Acknowledgment
I would like to begin by thanking Dr. Gray from Coastal Carolina University who 
assisted in the implementation of this study and helped edit and review this paper. 
I would also like to thank the Waccamaw Watershed Academy for assisting in the 
gathering of data for this paper. Finally, I would like to thank the staff at the 
Coastal Carolina University writing center for revising this paper. 
APEC. (n.d.). What is Biological Oxygen Demand and how does it Affect Water Quality? | APEC 
Water. Retrieved March 28, 2021, from 
https://www.freedrinkingwater.com/water_quality/quality1/1-bod-effects-on-water-
quality.htm
Biological Oxygen Demand (BOD) and Water. (n.d.). Retrieved March 28, 2021, from 
https://www.usgs.gov/special-topic/water-science-school/science/biological-oxygen-
demand-bod-and-water?qt-science_center_objects=0#qt-science_center_objects 
EPA. (2012). Dissolved Oxygen and Biochemical Oxygen Demand.
Geological Survey, U. S. (n.d.). ^USGS science for a changing world Simulation of 
Temperature, Nutrients, Biochemical Oxygen Demand, and Dissolved Oxygen in the 
Ashley River Near Charleston, South Carolina Prepared in cooperation with the SOUTH 
CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL, OFFICE 
OF OCEAN AND COASTAL RESOURCE MANAGEMENT, CHARLESTON HARBOR 
PROJECT. 
Measuring Dissolved Oxygen - Environmental Measurement Systems. (n.d.). Retrieved March 
28, 2021, from 
https://www.fondriest.com/environmentalmeasurements/measurements/measuring-water-
quality/dissolved-oxygen-sensors-and- methods/ 
Natlandsmyr, B., & Hjelle, K. L. (2016). Long-term vegetation dynamics and land-use history: 
Providing a baseline for conservation strategies in protected Alnus glutinosa swamp 
woodlands. Forest Ecology and Management, 372, 78–92. 
https://doi.org/10.1016/j.foreco.2016.03.049 
Thepaut, B., Libes, S., Young, H., Fuss, D., & Jayakaran, A. (n.d.). PLANT SURVIVAL IN THE 
FLOODPLAIN RESTORATION OF CRABTREE SWAMP, HORRY COUNTY, SC at the 
Columbia Metropolitan Convention Center. 
Volkmar, E. C., & Dahlgren, R. A. (2006). Biological oxygen demand dynamics in the lower San 
Joaquin River, California. Environmental Science and Technology, 40(18), 5653–5660. 
https://doi.org/10.1021/es0525399 





Mean S.D. Median Max Min 10th 25th 75th 90th
350 2.09 1.14 1.83 14.92 0.77 1.14 1.37 2.46 3.31
Figure 4: Data Collected from Crabtree Swamp
Introduction
Biochemical Oxygen Demand (BOD) is the 
measurement of dissolved oxygen in water that is 
required for organisms to decompose organic matter. 
Biochemical Oxygen Demand is found by analyzing 
the dissolved oxygen in water over a period of five 
days(EPA, 2012). Due to the five- day period, 
Biochemical Oxygen Demand is most commonly 
referred to as BOD5. This measurement is vital to 
determining the pollution levels in and health of a 
water body. The BOD levels will be measured in 
milligrams of Dissolved Oxygen per liter (mg DO/L). 
For the different levels anything under 1 mg DO/L is 
unpolluted water. A level of between 2 mg DO/L and 8 
mg DO/L is moderately polluted water and anything 
above 8 mg DO/L is considered polluted(What Is 
BOD?, n.d.). In this study, BOD data obtained from the 
Crabtree Swamp, South Carolina over the last ten 
years were analyzed. 
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compounds.
● Two examples of organic matter are bacteria and algae.
● Biochemical Oxygen Demand levels can help determine if there 
is enough dissolved oxygen for oxygen demanding species to 
feast on.
● Elevated Biochemical Oxygen Demand levels indicate that there 
is more oxygen that will be needed in the ecosystem. 
● Decreased Biochemical Oxygen Demand levels indicate that 
less oxygen is being removed from the water.  This will result in
more pure water.   
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● Between January 31, 20008 and February 18, 2021, three hundred 
fifty samples were collected at Crabtree Swamp located in Conway, 
SC between Sherwood Dr. and Long Ave. 
● The process of measuring the waters BOD level is called the 
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○ Getting a sample of water
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# of Samples Mean S.D. Median Max Min 10th 25th 75th 90th
350 2.09 1.14 1.83 14.92 0.77 1.14 1.37 2.46 3.31
Figure 4: Data Collected from Crabtree Swamp
Conclusions
• Throughout the years, the Biochemical Oxygen Demand levels
have stayed at a moderately polluted level and have been
going down throughout the years.
• There were two major outliers being a max of 14.92 and a
minimum of 0.77 which shows the wide range of BOD levels in
the swamp.
•While it appears that the levels of BOD have been slowly
decreasing throughout the years, there is more that can be done
to help protect the ecosystem in the swamp.
• From protecting the swamp from runoff to filtering the runoff
before it reaches the swamp.
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